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  This content in this document addresses Protected/permitted right turn phasing using a 

flashing yellow arrow type 3RCF signal head.  It is a draft and subject to change (e.g., further 

ËÐÚÊÜÚÚÐÖÕɯÖÍɯÐÕÍÖɯ×ÙÌÚÌÕÛÌËɯÐÕɯɁTraffic Signal Policy and GuidelinesɂɯÖÕɯÛÏÌɯÓÈÚÛɯÛÞÖɯ×ÈÎÌÚɯ

and TSSU testing of the cabinet output configuration is still needed and wi ll occur in 2023).  

However, this content may be used for projects on a case-by-case basis with concurrence from 

the State Traffic Signal Engineer and the State Traffic Operations Engineer. FEEDBACK IS 

APPRECIATED as we move forward with incorporating this  new info into manuals . 

 

The following sections propose new inserts in the 2023 Traffic Signal Design Manual, 

unless noted otherwise in blue  at the beginning of the section (where edits to the existing 

sections are shown using  track changes in red ).   
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3 Signal Operations and Operational Approval 

3.3 Normal Phase Rotation 

3.3.12 Right-Turn Flashing Yellow Arrow 
The right -turn flashing yellow arrow (type 3RCF signal head) is the current standard for 

protected/permissive right turn (PPRT) phasing.  The permissive phase is shown in the adjacent 

through phase box and the protected phase is shown in the compatible left -turn phase box. Both 

the permissive and protected phases are labeled with the protected left-turn phase number 

ÍÖÓÓÖÞÌËɯÉàɯɁ13ɂɯȹÌȭÎȭȮɯƕ13ȮɯƗ13ȮɯƙȮɯ13ȮɯÖÙɯƛ13Ⱥȭɯɯ3ÏÐÚɯÓÈÉÌÓɯÈÓÚÖɯÚÌÙÝÌÚɯÈÚɯÛÏÌɯɁ×ÏÈÚÌɂɯÍÖÙɯÛÏÌɯ

PPRT movement on the plan sheet bubble notes to provide a clear way label the terminal blocks 

and control cables associated with the type 3RCF signal head.  See Figure 3-1.  If the compatible 

protected left turn is due to split phasing (e.g. there is no actual protected left turn phase 1, 3, 5, 

or 7), the permissive and protected phases are instead labeled with the compatible split phase 

ÕÜÔÉÌÙɯÍÖÓÓÖÞÌËɯÉàɯɁ13ɂɯȹÌȭÎȭȮɯƖ13ȮɯƘ13Ȯɯƚ13ȮɯÖÙɯƜ13Ⱥȭɯɯ2ÌÌɯFigure 3-2.   

Flashing yellow arrow  with NOT -PED refers to timing that  restricts the permissive right -turn 

(flashing yellow arrow) from being served if the pedestrian phase crossing the la ne used by the 

permissive right -turn is active (active ped phases options include: 1.) the WALK indicat ion 

ÖÕÓàȮɯƖȭȺɯÛÏÌɯ6 +*ɯÐÕËÐÊÈÛÐÖÕɯÈÕËɯÈɯ×ÖÙÛÐÖÕɯÖÍɯÛÏÌɯ%+ 2'(-&ɯ#.-ɀ3ɯ6 +*ɯÐÕËÐÊÈÛÐÖÕȮɯÖÙɯƗȭȺɯ

ÛÏÌɯ6 +*ɯÐÕËÐÊÈÛÐÖÕɯÈÕËɯÛÏÌɯÌÕÛÐÙÌɯ%+ 2'(-&ɯ#.-ɀ3ɯ6 +*ɯÐÕËÐÊÈÛÐÖÕȺȭɯ%ÖÙɯÌßÈÔ×ÓÌȮ in 

Figure 3-1, ÐÍɯ×ÌËÌÚÛÙÐÈÕɯ×ÏÈÚÌɯƖɯÐÚɯËÐÚ×ÓÈàÐÕÎɯÛÏÌɯ6 +*ɯÐÕËÐÊÈÛÐÖÕɯȹÖÙɯ%+ 2'(-&ɯ#.-ɀ3ɯ

WALK indication), the phase 3RT right-turn indication will display a solid RED arrow.  

The flashing yellow arrow NOT -PED timing feature is NOT shown in the ring and barrier 

diagram as it is not a conflict that results in inappropriate signal operations if the flashing 

yellow arrow and pedestrian phase are served together (MUTCD section 4D.21 paragraph 03 

allows a permissive right turn phase and t he pedestrian phase crossing the lane used by the 

permissive right -turn to be active at the same time). 
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Figure 3-1 | Ring and Barrier Diagrams: Right-Turn Flashing Yellow Arrow Labeling (Typical 

Example) 

 

 

 

 

 

 

 

The PPRT flashing 

yellow arrow is 

shown and labeled 

in the adjacent 

through phase box 

The PPRT green arrow is 

shown and labeled in the 

compatible left turn phase 

box 

The PPRT phase is labeled in the vehicle 

signal head bubble note as shown: 
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Figure 3-2 | Ring and Barrier Diagrams: Right-Turn Flashing Yellow Arrow Labeling (Split Phase 

Example) 

 

 

 

 

 

 

 

  

The PPRT phase is labeled in the vehicle 

signal head bubble note as shown: 

 

 

The PPRT green arrow is 

shown and labeled in the 

compatible left turn phase 

box 

The PPRT flashing 

yellow arrow is 

shown and labeled 

in the adjacent 

through phase box 
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3.4 Emergency Preemption 

3.4.1 Operation of Overlaps and Flashing Yellow 

Arrows 
Overlap phases typically have two  or more parent phases.  During emergency preemption 

operation, the overlap phase should only be green when the parent phase is on the same 

approach.  The overlap phase should be red when the parent phase on the different approach is 

preempted. This operation should be shown in the fire preemption diagram. See Figure 3-3. 

Figure 3-3 | Fire Preemption Operation with Overlaps 

 

 

 

 

  

OLA is green with the adjacent 

parent phase, ph. 2.  

Show in the fire preemption 

diagram. 

OLA is red with the compatible left -

turn parent phase, ph. 3.   

DO NOT SHOW in the fire 

preemption diagram.  
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Left-turn f lashing yellow arrow indications  normally operate when the op posing through phase 

is green. During emergency preemption , the left-turn flashing yellow  indication should operate 

as follows: 

¶ If it is ON when a preemption input for the opposing through phase is recei ved, it 

should remain ON.  

¶ If it is OFF when the preemption input is received for the opposing through phase, it 

should remain OFF.  

This operation eliminates yellow trap from occurrin g during emergency preemption. The left -

turn flashing yellow arrow will n ot always be on during preemption and therefore it is not 

shown in the fire preemption diagram . See Figure 3-4.   

Figure 3-4 | Fire Preemption Operation with Left -Turn Flashing Yellow Arrow 

 

 

 

 

  

DO NOT SHOW the left -turn 

flashing yellow arrow in the fire 

preemption diagram  
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Right -turn f lashing yellow arrow in dications will operate in slightly different manner than left-

turn flashing yellow arrow indications  during emergency preemption  due to the required 

output configuration  of the type 3RCF signal head. The right -turn flashing yellow  arrow will be 

on when the adjacent through phase is preempted and the right -turn green arrow will be  on 

when the compatible left -turn phase is preempted. This operation unfortunately allows a right -

turn green arrow that may conflict with an emergency vehicle that needs to bypass standing 

queues by traveling in the oncom ing receiving lane of the right -turn .  While not ideal , it is a low 

risk for the following reasons:  

¶ Emergency vehicle drivers are trained on how t o properly navigate intersections with  

conflicting signal indication s  

¶ Emergency preemption is never guaranteed (e.g., emergency preemption cannot 

ÖÝÌÙÙÐËÌɯÈÕËɯÛÌÙÔÐÕÈÛÌɯÈɯÍÓÈÚÏÐÕÎɯËÖÕɀÛɯÞÈÓÒɯ×ÌËÌÚÛÙÐÈÕɯ×ÏÈÚÌȺ 

¶ Driv ers are required to yield right -of-way to emergency vehicles by law  

¶ This preemption  operation is identical for  existing type 5 signal heads which have been 

used for many years without any reported incidents or complaints    

This operation should be shown in the fire preemption diagram.  See  

Figure 3-5. 

Figure 3-5 | Fire Preemption Operation With Right -Turn Flashing Yellow Arrow 

 

  
Right-turn green arrow 

will be ON.  

Show in the fire 

preemption diagram.  

 

Right-turn flashing yellow 

arrow will be ON.  

Show in the fire 

preemption diagram.  
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5 Signal Plan 

5.2 Vehicle Signal Head Layout 

5.2.1 Head Types 
Revise the following existing text as shown below in track changes: 

If the need arises to use a signal head type or layout that that is not covered by this manual 

(such as bike, U-turn,  flashing yellow right turn arrow , etc.), contact the State Traffic Signal 

Engineer to discuss and resolve the unique situation.  See Section 2.2 for more information on 

non-standard and experimental design. 
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Replace existing Figure 5-22 (Signal head types) with the following figure  highlighting the 

changes with yellow boxes outlined in blue : 
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Update existing table 5-3 (Standard Signal heads for right-turn phases) for overlap phasing and 

PPRT 2-phase operation as shown below in track changes: 

Standard Signal Heads for Right -Turn Phases 

Type of Operation  Number and placement of signal heads  

Overlap phasing (operating as protected 

only) 

One type 3R signal head, placed in the center of the 

projected lane lines*.  This is the standard when using an 

ATC controller (conflicting crosswalk phase must either 

be officially closed as described in section 5.1.2 or use 

the not-ped overlap phase as described in section 

3.3.5.ònot pedó software feature).  

Note: The type 3R signal head cannot be used when the 

opposing left turn is PPLT or permissive only and there is 

a single receiving lane (MUTCD 4D.05, F, 1).   

2-phase operation (operating as 

Protected/Permitted)  

One type 3RCF signal head, One Type 5 signal head, 

placed in the center of the projected lane lines.*.  This 

operation should ONLY be used 1.) When using a 170 

controller AND the conflicting crosswalk phase cannot 

be closed or 2.) When the opposing left turn is PPLT or 

permissive only and there is a single receiving lane 

(MUTCD 4D.05, F, 1). The type 5 signal head should no 

longer be used for new installations.   

* If possible, right -turn phase signal heads should be located within 6 to 12 feet of the nearest adjacent phase signal head. 
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Replace existing Figure 5-33 (Signal Head Placement For Right-Turn Phasing) with the 

following figure  highlighting the changes with yellow boxes outlined in blue : 
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5.14 Wiring 

5.14.6 Wiring Signal Heads (From Head to Terminal 

Cabinet) 
Revise the following existing text as shown below in track changes: 

Figure 5-106 shows the wiring required for a type 2, 3L, 3R, or 3LCF, or 3RCF signal head.  

These signal head types contain one phase and three functions (Red, Yellow, and Green).  The 

3LCF signal head yellow indication of the 3LCF signal head and 3RCF signal head perform s 

ÛÞÖɯÍÜÕÊÛÐÖÕÚɯȹÍÓÈÚÏÐÕÎɯÈÙÙÖÞɯÈÕËɯÚÖÓÐËɯÈÙÙÖÞȺɯÝÐÈɯÚÖÍÛÞÈÙÌɯ×ÙÖÎÙÈÔÔÐÕÎȭɯɯ.ÕÌɯɁÏÖÛɂɯÞÐÙÌɯÍÖÙɯ

each function and one common/neutral wire is required, resulting in 3 three spare wires.  

Replace existing Figure 5-106 (Wiring for Type 2, 3L, 3R, and 3CLF signal heads.  Rename figure 

to include 3RCF) with the following figure  highlighting the changes with yellow boxes outlined 

in blue: 

 
































